###### Strengths and limitations of this study

-   This study addresses the lack of quantitative evidence on the effectiveness of community assets in improving the health of an older population.

-   We use data on a large sample of individuals containing detailed information on community asset participation and health and healthcare usage.

-   We apply a net-benefit societal approach to calculate the value associated with participation in community assets.

-   Our ability to determine causation is limited by the cross-sectional data.

Introduction {#s1}
============

Policymakers across the world are becoming increasingly interested in improving health and well-being by creating a more inclusive community-based society. In 2010, the UK government stressed the need for a 'Big Society';[@R1] one where individuals engage more with the facilities in their local community. The aim was to reduce inequalities and improve health and well-being, with a focus on localism, devolution, volunteerism and social enterprise.

One important aspect of the Big Society was 'community assets'. A community asset is: '...the collective resources which individuals and communities have at their disposal, which protect against negative health outcomes and promote health status' (Glasgow Centre for Population Health[@R2]). Examples of community assets include charity, voluntary or community groups. These community assets can lead to an increase in social inclusion and a decrease in loneliness, which have been associated with better health.[@R3]

Foot and Hopkins[@R6] argued that community assets can achieve a number of goals, including (1) providing new ways of challenging health inequalities; (2) valuing resilience; (3) strengthening community networks and (4) recognising local expertise. McKnight and Kretzmann [@R7] introduced community asset mapping, which can be used to provide health promoters "with an understanding of how best to create the conditions required to maximise the potential for health" (ref. [@R8], p. 20). In later work,[@R9] they introduced Asset Based Community Development, a system in which a community increases the health and well-being of its population using activities, skills and assets of (lower income) people and neighbourhoods. Mathie and Cunningham[@R10] further developed this concept by stressing the importance of a sense of community belonging, social inclusion and social capital.

Reviews of the community asset literature in the USA[@R9] and a limited amount of qualitative work have evaluated the effectiveness of community assets at improving health.[@R12] The general consensus is that community assets improve the health of participants. However, there is limited quantitative evidence to support their effectiveness. A longitudinal study by Haslam *et al*[@R13] showed that engagement with social groups, when compared with individual social engagement, significantly predicted improvements in subsequent cognitive function. This relationship became stronger with increasing age. Steffens *et al*[@R14] showed that membership of social clubs around retirement age led to better quality of life and a reduced risk of premature death. Furthermore, two studies by Cruwys *et al*[@R15] [@R16] have shown that membership of more clubs was associated with a lower probability of future depression and that identification with a social group predicts recovery from depression.

We aimed to contribute to the quantitative evidence by exploiting a cohort containing information on participation in community assets, health conditions and health-related quality of life (HRQoL). Further, we tested whether community assets and formal healthcare services are substitutes or complements. We used the results to calculate the net benefits of community assets.

Methods {#s2}
=======

Data {#s2a}
----

We used data from the National Institute of Health Research-funded Comprehensive Longitudinal Assessment of Salford Integrated Care (CLASSIC) study. CLASSIC is an evaluation framework designed to evaluate the Salford Integrated Care Programme (SICP). The SICP is a large-scale integrated care project to transform care for older people with long-term conditions and social care needs. The SICP aims to improve care via a number of mechanisms, including improved access to community assets.

Questionnaires were mailed to 12 989 individuals aged 65 years and older with at least one long-term health condition living in the Salford area (a city in the North West of England) between November 2014 and February 2015. These individuals were selected from the disease registers of 33 general practices. Responses were received from 4377 (34%) individuals. We analysed the 3686 (84%) respondents for whom complete data were available ([figure 1](#BMJOPEN2016012374F1){ref-type="fig"}).
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Variables {#s2b}
---------

### Health-related quality of life {#s2b1}

We used the EuroQol-5D (EQ5D) to measure HRQoL.[@R17] The EQ5D is the generic HRQoL measure of choice for the National Institute for Health and Care Excellence (NICE) in the UK.[@R18] The EQ5D has five domains: 'mobility', 'self-care', 'usual activities', 'pain/discomfort' and 'anxiety/depression'. We used the five-level version of the EQ5D (<http://www.euroqol.org/eq-5d-products/eq-5d-5l.html>). Individuals were asked to report their health today in each domain on a five-point ordinal score, where (1) corresponds to no problems; (2) slight problems; (3) moderate problems; (4) severe problems and (5) extreme problems/unable to do activities. To obtain the utility scores, we mapped the five-level version to the three-level version using the cross-walk tool described in van Hout *et al*.[@R19]

### Usage of formal healthcare services {#s2b2}

Each individual was asked four questions about their recent healthcare usage: 'How many times have you seen the GP in the last 6 months?''In the last 6 months, how often have you attended a hospital out-patient appointment?''In the last 6 months, how often have you had to dial 999 and call an ambulance?''In the last 6 months, how often have you attended an emergency department/casualty because of an emergency health problem?'

We analysed the numbers of general practitioner (GP) contacts and outpatient appointments separately, and then the combined costs of the four forms of healthcare usage in the last 6 months. We obtained the costs of outpatient attendances, ambulance callouts and casualty visits from National Health Service (NHS) reference costs.[@R20] The cost of a GP visit was taken from the Personal Social Services Research Unit (PSSRU) Unit Costs publication.[@R21] The costs at 2014/15 prices of each activity were: GP appointment £65.00; outpatient attendance £134.22; ambulance callout £96.35 and casualty visit £131.92.

### Community asset participation {#s2b3}

Individuals were asked 'Have you attended or used any of the following community groups, activities and services in the last 6 months? (TICK ALL that apply)' with possible responses: (1) trade unions; (2) group for the elderly or older people (eg, lunch club); (3) environmental groups; (4) youth groups (eg, Scouts, Guides and youth club); (5) parent--teacher association or school association; (6) Women\'s Institute or Townswomen\'s Guild or women\'s groups; (7) residents' group or neighbourhood watch; (8) social club (including working men\'s clubs, rotary clubs); (9) education, arts, music or singing groups; (10) sports club, gym, exercise or dance groups; (11) religious group or church organisation; (12) other group or organisation and (13) charity, voluntary or community group.

An individual was classified as a community asset participant if they ticked yes to one or more of the above. The content of the list was based on the Health Survey for England[@R22] and had been tested in another large study of older people in the same locality.[@R23]

### Health conditions {#s2b4}

Individuals were selected on the basis that they had at least one of the 23 following longstanding conditions according to their primary care health records: (1) asthma; (2) cancer (not including skin cancer); (3) chronic back pain or sciatica; (4) chronic bronchitis, chronic obstructive pulmonary disease (COPD) or emphysema; (5) chronic kidney disease; (6) colon problem, irritable bowel or colitis; (7) congestive heart failure; (8) depression, anxiety or emotional difficulties; (9) diabetes; (10) hard of hearing; (11) heart disease, angina, heart attack, bypass surgery or angioplasty; (12) high blood pressure; (13) high cholesterol; (14) osteoarthritis; (15) osteoporosis; (16) overweight; (17) poor circulation in legs; (18) rheumatoid arthritis; (19) rheumatic disease, fibromyalgia or lupus; (20) stomach problem, ulcer, gastritis or reflux; (21) stroke; (22) thyroid disorder; (23) vision problem and (24) other.

Individuals were asked to report whether or not they had each of the conditions using the Bayliss scale.[@R24] Individuals were also asked how much each condition limited their daily activity on a five-point Likert scale (from (1) 'not at all' to (5) 'a lot'). We defined the condition to be limiting if an individual ticked (4) or (5) and checked that the results were robust to including the middle category. We did not include depression because anxiety/depression is one of the domains of the EQ5D.

### Demographic and socioeconomic characteristics {#s2b5}

We controlled for gender and age using a series of 5-year age categories (ranging from 65--69 years, up to 85+ years). The reference age group is 65--69 years. We also controlled for living situation, coded as 'live with spouse', 'live with other' or the reference category 'live alone'. We included binary variables for each of the following qualifications: 'one or more Ordinary Level (O-Levels)/Certificate of Secondary Education (CSEs)/General Certificate of Secondary Education (GCSEs)', 'one or more A-Levels/AS-Levels', 'Degree', 'National Vocational Qualification (NVQ)', 'Trade qualifications', 'Professional qualifications'). An individual can tick multiple responses. The reference category was 'no qualifications'.

Statistical methods {#s2c}
-------------------

We compared the mean EQ5D scores and levels of healthcare usage and costs between community asset participants and non-participants.

We then estimated three separate multivariate models for the EQ5D score, which included community asset participation and: (1) gender, age and socioeconomic characteristics only; (2) gender, age and socioeconomic characteristics and binary indicators of the presence of 23 long-term health conditions and (3) gender, age and socioeconomic characteristics and binary indicators of the presence of 23 long-term health conditions that limited activity (see above).

Following this, we estimated the same three model specifications for the number of GP visits, the number of outpatient attendances and the combined costs of four forms of healthcare usage over the last 6 months.

Finally, we combined the effects on health-related quality of life (HRQoL) and healthcare costs to produce estimates of the societal value of a year\'s participation in community assets using the net-benefit framework introduced by Stinnett and Mullahy.[@R25] This involved multiplying each individual\'s EQ5D score by a value for a quality-adjusted life year (QALY) and subtracting the annual cost of their healthcare usage. Estimates of a 'social value of a QALY' have been estimated to be between £40 000 and £50 000.[@R26] The threshold values for a QALY used by NICE in their decision-making on investment decisions are widely believed to be between £20 000 and £30 000. Claxton *et al*[@R27] have recently questioned these values and instead recommend a threshold value of £12 936. We use a range of threshold values (£20 000, £30 000 and £12 936), and multiply our 6-month cost values by two to obtain annual estimates of costs. These measures of net benefit were then used as dependent variables in three further regression models, which included gender, age, socioeconomic characteristics and 23 indicators of the presence of long-term health conditions that limited daily activities.

Results and discussion {#s3}
======================

Participation in community assets {#s3a}
---------------------------------

A total of 50% (1829/3686) of respondents reported participating in a community asset. Most participants reported participating in only one community asset. The respondents who reported participating in at least one community asset reported participation in an average of two assets. On average, community asset participants had an EQ-5D score of 0.690 compared with 0.596 for non-participants. The difference in EQ-5D scores between participants and non-participants equalled 0.094 (95% CI 0.077 to --0.111; [table 1](#BMJOPEN2016012374TB1){ref-type="table"}).

###### 

Characteristics by community asset participation status

  Variable                              Non-participant   Participant   Difference   95% CI
  ------------------------------------- ----------------- ------------- ------------ ----------------------
  Health-related quality of life                                                     
   EQ5D Health Utility Index            0.596             0.690         0.094        (0.0767 to 0.1107)
  Healthcare usage (months)                                                          
   GP visits in 6                       3.252             2.927         −0.326       (−0.5191 to −0.1320)
   Hospital outpatient visits in 6      2.456             2.159         −0.297       (−0.5180 to −0.0760)
   Ambulance call-outs in 6             0.418             0.218         −0.200       (−0.3353 to −0.0637)
   Visits to casualty in 6              0.556             0.439         −0.117       (−0.2040 to −0.0299)
   Total cost (£) of healthcare in 6    544.77            447.83        −96.94       (−161.25 to −32.64)
  Demographic characteristics (years)                                                
   Female participants                  0.505             0.521         0.015        (−0.0169 to 0.0477)
   Aged 65--69                          0.296             0.289         −0.006       (−0.0358 to 0.0229)
   Aged 70--74                          0.257             0.275         0.017        (−0.0115 to 0.0456)
   Aged 75--79                          0.202             0.223         0.021        (−0.0053 to 0.0475)
   Aged 80--84                          0.136             0.124         −0.012       (−0.0339 to 0.0096)
   Aged 85 and over                     0.109             0.0894        −0.020       (−0.0390 to −0.0003)
  Education                                                                          
   School-level qualifications          0.153             0.317         0.164        (0.1373 to 0.1910)
   College-level qualifications         0.0390            0.122         0.083        (0.0658 to 0.1005)
   University-level qualifications      0.0423            0.0861        0.044        (0.0286 to 0.0602)
   NVQ and trade qualifications         0.211             0.258         0.047        (0.0196 to 0.0743)
   Professional qualifications          0.136             0.239         0.102        (0.0771 to 0.1272)
  Living arrangements                                                                
   Lives alone                          0.351             0.354         0.002        (−0.0285 to 0.0333)
   Lives with spouse                    0.568             0.591         0.023        (−0.0090 to 0.0549)
   Lives with other                     0.131             0.103         −0.028       (−0.0488 to −0.0074)
  Health conditions                                                                  
   Asthma                               0.152             0.139         −0.013       (−0.0358 to 0.0099)
   Cancer                               0.0780            0.0795        0.002        (−0.0156 to 0.0191)
   Back pain/sciatica                   0.342             0.304         −0.037       (−0.0676 to −0.0072)
   Bronchitis/COPD                      0.170             0.115         −0.056       (−0.0784 to −0.0333)
   Kidney disease                       0.0542            0.0345        −0.021       (−0.0344 to −0.0077)
   Colon/irritable bowel                0.141             0.157         0.016        (−0.0071 to 0.0388)
   Congestive heart failure             0.0618            0.0422        −0.019       (−0.0336 to −0.0050)
   Diabetes                             0.234             0.201         −0.034       (−0.0607 to −0.0075)
   Hard of hearing                      0.412             0.409         −0.001       (−0.0331 to 0.0304)
   Heart disease/angina                 0.247             0.221         −0.024       (−0.0514 to 0.0032)
   High blood pressure                  0.532             0.530         −0.003       (−0.0356 to 0.0289)
   High cholesterol                     0.454             0.441         −0.013       (−0.0454 to 0.0188)
   Osteoarthritis                       0.304             0.317         0.015        (−0.0154 to 0.0444)
   Osteoporosis                         0.141             0.116         −0.026       (−0.0479 to −0.0047)
   Overweight                           0.404             0.405         0.001        (−0.0304 to 0.0329)
   Poor circulation in legs             0.409             0.328         −0.079       (−0.1101 to −0.0480)
   Rheumatoid arthritis                 0.169             0.110         −0.058       (−0.0804 to −0.0358)
   Rheumatic disease                    0.0347            0.0302        −0.004       (−0.0158 to 0.0070)
   Stomach problem/ulcer/etc.           0.241             0.249         0.009        (−0.0186 to 0.0369)
   Stroke                               0.0726            0.0680        −0.005       (−0.0214 to 0.0116)
   Thyroid disorder                     0.112             0.131         0.019        (−0.0025 to 0.0398)
   Problems with vision                 0.470             0.446         −0.022       (−0.0545 to 0.0098)
   Other health condition               0.0856            0.0965        0.011        (−0.0080 to 0.0292)
   Sample size                          1857              1829                       

COPD, chronic obstructive pulmonary disease; GP, general practitioner; NVQ, National Vocational Qualification.

There were few differences between the two groups in other characteristics including the prevalence of long-term conditions. An exception was the level of education; 9% of community asset participants had university qualifications compared with 4% of non-participants.

On average, community asset participants had visited a GP three times in the previous 6 months. This was 0.326 (95% CI −0.519 to −0.132) visits fewer than non-participants. Community asset participants reported an average of 2.2 hospital outpatient appointments in the last 6 months, 0.297 (95% CI −0.518 to −0.076) visits fewer than non-participants. Participants also reported fewer ambulance call-outs and casualty visits. The average healthcare costs over a 6-month period of community asset participants were £97 (95% CI −£161.25 to −£32.64) lower than non-participants (£448 vs £545).

Multivariate analysis {#s3b}
---------------------

When we controlled for sociodemographic characteristics, people who participated in community assets had EQ5D scores that were 0.081 (95% CI 0.064 to 0.098) higher than non-attenders ([table 2](#BMJOPEN2016012374TB2){ref-type="table"}; column 1). When we added in information on the presence of 23 specific health conditions (column (2)), this effect dropped to 0.063 (95% CI 0.048 to 0.077). Controlling for whether the conditions were limiting reduced the effect to 0.039 (95% CI 0.025 to 0.052; column (3)).

###### 

Linear regression of health-related quality of life on community asset participation

  Dependent variable:               EQ5D Health Utility Index                        
  --------------------------------- --------------------------- -------------------- ---------------
  Community asset participation     0.0809\*\*\*                0.0626\*\*\*         0.0387\*\*\*
  (0.064 to 0.098)                  (0.048 to 0.077)            (0.025 to 0.052)     
  Female participants               −0.0381\*\*\*               −0.0111              −0.00884
  (−0.056 to −0.021)                (−0.027 to 0.005)           (−0.022 to 0.005)    
  Aged 65--69 years                 Reference category                               
  Aged 70--74 years                 0.00277                     −0.00151             −0.00793
  (−0.020 to 0.025)                 (−0.020 to 0.017)           (−0.025 to 0.009)    
  Aged 75--79 years                 −0.0180                     −0.00695             −0.00853
  (−0.042 to 0.006)                 (−0.027 to 0.013)           (−0.026 to 0.009)    
  Aged 80--84 years                 −0.0405\*\*                 −0.0109              −0.0331\*\*
  (−0.069 to −0.012)                (−0.035 to 0.013)           (−0.056 to −0.011)   
  Aged 85--98 years                 −0.120\*\*\*                −0.0680\*\*\*        −0.0706\*\*\*
  (−0.153 to −0.088)                (−0.098 to −0.038)          (−0.098 to −0.043)   
  Socioeconomic characteristics†    Yes                         Yes                  Yes
  Health conditions‡                No                          Yes                  Limiting
  Goodness of fit (adjusted R^2^)   0.075                       0.361                0.461

Sample size is N=3686.

95% CIs in brackets.

\*\*p\<0.01; \*\*\*p\<0.001.

†Educational qualifications and living arrangements. See data section for full details.

‡See Data section for details on the health conditions. Column 2 includes indicators to show whether or not an individual has any of the 23 conditions. Column 3 includes an indicator to show whether or not the conditions are limiting---defined as a response of 4 or 5 on the Bayliss score.

EQ5D, EuroQol-5D.

The estimated effect of community asset participation of 0.039 can be compared with the effects of a number of conditions which limited daily activity. The coefficient on having limiting back pain (or sciatica) was −0.167 (95% CI −0.195 to −0.140) and the coefficient on having limiting osteoarthritis was −0.157 (95% CI −0.185 to −0.132). These two conditions are the most frequently reported limiting conditions (13% of respondents). Not attending community assets had an effect comparable with one quarter of the size of having back pain or osteoarthritis. The effect of diabetes was −0.053 (95% CI −0.102 to −0.005), ∼ 1.5 times the effect of community asset participation.

As a post hoc analysis, we estimated the effect of each of the individual assets on EQ5D scores (see online [supplementary table A2.1 in the appendix](#SM1){ref-type="supplementary-material"}). We ran separate models for each asset, and conditioned on the same variables presented in column (3) of [table 2](#BMJOPEN2016012374TB2){ref-type="table"}. The largest effect, in terms of size and significance, is for sports clubs. The effects of participation in religious, other, social, educational, Women\'s Institute and parent--teacher groups are also statistically significant. Groups for the elderly have a positive, but insignificant, effect on EQ5D scores.
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As a second post hoc analysis, we modelled the effects of participation on individual dimensions of the EQ5D. We present this graphically in online [supplementary figure A1.1](#SM1){ref-type="supplementary-material"} (available in the online supplementary appendix). Participation increases the probability of reporting the highest level for each of the five domains and decreases the probability of reporting the lowest four levels. The general pattern of results is similar across all five domains, with the greatest positive effect on usual activity, self-care and mobility, and the smallest effects on pain/discomfort and anxiety/depression.

People who participated in community assets had visited a GP around 0.222 (95% CI −0.418 to −0.026) times fewer over the previous 6 months than non-participants ([table 3](#BMJOPEN2016012374TB3){ref-type="table"}; column 1). However, this reduction became not statistically significant when we included information about health conditions. We observed a similar pattern for hospital outpatient appointments; community asset participants had fewer attendances but this reduction became not statistically significant when we controlled for the presence of health conditions.

###### 

Linear regression of formal healthcare usage and costs on community asset participation and other characteristics

  Dependent variable:               GP visits            Hospital visits     Costs (£) of healthcare usage                                                                                                          
  --------------------------------- -------------------- ------------------- ------------------------------- -------------------- ------------------- ------------------- -------------------- -------------------- -------------------
  Community asset participation     −0.222\*             −0.170              −0.0674                         −0.293\*             −0.210              −0.148              −75.17\*             −53.32               −33.61
                                    (−0.418 to −0.026)   (−0.365 to 0.025)   (−0.259 to 0.124)               (−0.517 to −0.070)   (−0.428 to 0.008)   (−0.366 to 0.070)   (−141.43 to −8.90)   (−117.61 to 10.97)   (−97.10 to 29.88)
  Socioeconomic characteristics†    Yes                  Yes                 Yes                             Yes                  Yes                 Yes                 Yes                  Yes                  Yes
  Health conditions‡                No                   Yes                 Limiting                        No                   Yes                 Limiting            No                   Yes                  Limiting
  Goodness of fit (adjusted R^2^)   0.017                0.064               0.066                           0.014                0.092               0.059               0.048                0.166                0.125

Sample size is N=3686.

95% CIs in brackets.

\*p\<0.05.

†Models also include gender, age, educational qualifications and living arrangements. See Data section for full details.

‡See Data section for details on the health conditions. Column 2 includes indicators to show whether or not an individual has any of the 23 conditions. Column 3 includes an indicator to show whether or not the conditions are limiting---defined as a response of 4 or 5 on the Bayliss score.

GP, general practitioner.

Individuals who participated in community assets used NHS resources worth £75.17 (95% CI −141.43 to −8.90) less than non-participants ([table 3](#BMJOPEN2016012374TB3){ref-type="table"}; column 7). However, as with the analysis of GP visits and outpatient attendances, this difference became not statistically significant when we added in information on underlying health conditions.

Valuing the effects of participation in community assets {#s3c}
--------------------------------------------------------

Using the current NICE threshold values of £20 000 to £30 000 per QALY, we estimated that the net benefits of community asset participation were £763 (95% CI 478.21 to 1047.75) to £1142 (95% CI 725.00 to 1557.91) per participant per year ([table 4](#BMJOPEN2016012374TB4){ref-type="table"}). Using the threshold value proposed by Claxton *et al*[@R27], we gave a net benefit estimate of £496 per participant per year (95% CI 302.13 to 689.11).

###### 

Linear regression of net benefits on community asset participation and other characteristics

  Value of a QALY                   £20 000 per QALY      £30 000 per QALY     £12 936 per QALY
  --------------------------------- --------------------- -------------------- ------------------
  Community asset participation     763.00\*\*\*          1141.50\*\*\*        495.60\*\*\*
  (478.21 to 1047.75)               (725.00 to 1557.91)   (302.13 to 689.11)   
  p\<0.001                          p\<0.001              p\<0.001             
  Goodness of fit (adjusted R^2^)   0.462                 0.464                0.454

Sample size is N=3686.

95% CIs in brackets.

Models also include gender, age, socioeconomic characteristics and 23 indicators for presence of limiting long-term health conditions.

\*\*\*p\<0.001.

QALY, quality-adjusted life year.

Discussion {#s4}
==========

Statement of principal findings {#s4a}
-------------------------------

Among individuals aged 65 years and over with long-term health conditions, we found that 50% of respondents had participated in at least one of 13 different types of community assets within the previous 6 months. Participants had similar demographic, socioeconomic and health characteristics as non-participants. Controlling for a range of characteristics, we found that participation in at least one community asset was associated with significantly higher HRQoL. Community asset participation was associated with lower usage of formal healthcare, though this association was not statistically significant when we controlled for sociodemographic characteristics and the presence of limiting long-term conditions. Combining the health benefits and reductions in healthcare costs, we found that community asset participation was associated with a net benefit of £763 per participant per year.

Strengths and weaknesses of the study {#s4b}
-------------------------------------

Our analysis was based on a large data set collected from over 3600 older individuals who had one of 23 long-term health conditions and lived in a largely deprived area. This population group experiences compromised quality of life and makes substantial use of health and social care services. A major strength of this study is the opportunity to analyse such a large data set on this target population group. The response rate to the survey was similar to that of previous survey studies in similar populations.[@R28] [@R29]

The main limitation of this work is the reliance on cross-sectional data. We can show associations between community asset participation, HRQoL and costs, but we cannot assert causality. We find that HRQoL is better for community asset participants, but we cannot be sure whether better HRQoL predicts community asset participation, or if there is an unmeasured variable which is correlated with asset use and better HRQoL. An obvious contender variable is the prevalence of underlying health conditions. We showed that controlling for a wide range of 23 long-term health conditions reduced the differences in quality of life and costs between participants and non-participants but did not eliminate the difference in quality of life. We were also able to identify and control for the more severe of these conditions that limited daily activities and a significant difference in quality of life remained.

We have estimated all of our regressions using linear models. Given that the EQ5D follows a non-normal distribution, and is bound below by −0.594 and above by 1, it may be theoretically preferable to use other functional forms.[@R30] However, there is evidence that Ordinary Least Squares (OLS) does just as well, if not, better than other estimators when analysing EQ5D scores.[@R30] In robustness checks, we used other model specifications, but the results were qualitatively equivalent and the presentation and interpretation of the coefficients from linear models were more intuitive. A new value set for the EQ-5D-5L has been made available but is currently unpublished.[@R31] We reran our analyses with this new value set (results not shown) and the magnitude of the effects were very similar.

An additional limitation is the definition of community asset participation. We treated individuals as participants if they ticked yes to participation in any of the groups in a specified list. This measure has not been formally validated, and we cannot be sure that it is comprehensive. There may be other community assets of relevance to health and quality of life beyond the groups explicitly listed in the questionnaire. We conducted secondary analyses to explore the effects of participation in each of the community assets separately, but would suggest caution in the interpretation of these disaggregated results. Discussions with user groups suggested that the same asset may be reported under different terms in the list. Despite its lack of discrimination between assets, the overall measure of asset use we used for the main analyses may be a more robust indicator of the effects of community asset participation.

This study used a complete case analysis. This may have introduced selection bias, but when we compared unadjusted averages of the variables available on the full sample as well as the estimation sample, the values were very similar.

The data were collected in a single city. This city is one of the most deprived areas in England and therefore represents an important target population for community-based assets development activity. However, the population is predominantly from white ethnic groups and further research in other populations would be necessary to assess the wider generalisability of the findings.

Finally, our usage data only include four categories of healthcare services. Owing to the need to reduce burden on respondents and to ensure an acceptable response rate, we limited our measures of healthcare usage to a small number of core categories, including primary care and hospital use. We do not have data on some potentially important services, such as physiotherapy, diagnostic services and dieticians, which may be impacted by asset use. However, the services that we do include constitute over 90% of total healthcare spending.[@R32]

Strengths and weaknesses in relation to other studies, discussing particularly any differences in results {#s4c}
---------------------------------------------------------------------------------------------------------

There have been several qualitative studies of community asset participation, but there have been very few quantitative studies of the effect of community asset participation on health and care usage. Like Steffens *et al,*[@R14] we found that community asset participation improved health. Unlike the Steffens *et al* study, we were unable to follow individuals over time, but we used a larger sample of individuals with more information on health and healthcare usage. We used this information to calculate the net societal benefits expected from participation in community assets.

Unlike a study by Gleibs *et al*,[@R33] we did not find a significant reduction in GP visits. However, their intervention was a much more targeted form of social interaction, compared with the very broad notion of a community asset considered here. Variation in patterns of associations between studies highlights the need for further work to understand the relationships and the factors (related to care context, population or intervention) that might moderate those relationships.

Meaning of the study: possible mechanisms and implications for clinicians or policymakers {#s4d}
-----------------------------------------------------------------------------------------

Older people with long-term health conditions are a focus of considerable current policy attention and there is much interest in new ways of intervening to improve this population\'s reliance on public services. Our results suggest that participation in community asset is associated with significantly higher HRQoL, but the association with reduced healthcare usage and costs is not statistically significant. We found a substantial net benefit to society of community asset participation, but it is the value of the HRQoL gains that dominates the cost savings. Encouragement of community asset participation may improve quality of life but not reduce demand on public expenditure.

Several forms of support have shown beneficial effects on quality of life but limited impact on costs to the health and social care sector.[@R34] Better support may increase individuals' knowledge of available services, uncover unmet needs and encourage more proactive use of formal care services. Community assets may be a further example of increased support that does not provide a simple substitute for formal care services.

Unanswered questions and future research {#s4e}
----------------------------------------

We have only explored the effects of any participation in community assets on quality of life and care costs. It is likely that the health benefits vary depending on the intensity and quality of interactions with community assets, which would be a useful avenue for future work. It is also likely that certain types of community assets are more beneficial than others and investment would be best directed at particular forms of community asset development.

Our analysis has focused on natural, cross-sectional variation in participation between individuals. Longitudinal analysis would be required to understand whether the beneficial effects of community asset participation increase or decrease over time. One intervention that aims to help people build the skills to manage their social group interaction and therefore to improve their social identity has been shown to improve mental health, well-being and social connectedness outcomes.[@R35] Further, experimental evidence on the effects of encouraging and stimulating greater community asset participation is now required to support future investment decisions.
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